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US EPA RECORDS CENT NTER REG

Miles Experimental Industrial Landfill
Tlkhart County

Description: Miles Laboratories, lnec., of Elkhaert, is proposing to operate
: an industrial disposal operation for the dlspOsal of calc1um

sulfate only. The site is located within the SE &, sw &,
of 8ection 25, T38N., RUE., Elkhart County. The operation
will be covducted on an experimental basis beginning with
Parcel I which e¢ontains appraximately 30 acres. The disposal
of caleium sulfate will take place only as an alternstive
“in the event the Himeco Landfill or other approved disposal
method is unavailable. The Miles plant has the need for
disposal of 320 cunbic yards of caleium sulfate per day.
The site has proper zoning from the City of Elkhart.

Cwner: Miles lahoratories, Imc.

Operating Procedures: The trench method of sanitary landfill operation is
' propogsed., The maximm depth of excavation will he & faefi--
The calcium sulfate will be compacted in 6-inch layers to the
total thickness nf 3 feet. A weekly cover of six inches of
soil will be applied. A final cover of one foot of so0il will
he applied.

Recommendations: It is recommended that the Beard grant comstruction plan
permit number SW 169 for the proposed experimental industrial
landfill with the following conditions:

1, That only calciwe sullale be deposited at lhis site.

2. 'that at no time may calciwn sulfate be deposiﬂed into
water.

3, That monitoring wells be installed and tested on a
quarterly basis as deseribed in the plans and apeczficatious‘
submitted on March 12, 1975 (copy enclosed)

4, fThat: in the event any of the monltorlng wells 40 show an
apprecisble increase of calcium or sulfate levels approaching
Public Health Service Drinking Standerds, Miles Iaboratories,
Ine, will ceage disposal operstiong and undertake corrective

action. _

: Lopeoil may be used as weekly
cover, with the cover to consist of at least two feet
of clay soll.

b

JRBaker/mc - £ W _Icﬁ

4/15/75
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Common Definitions

Websters Collegiate Dictionary: 5th Edition: Gypsum: Mineral. - Hydrous
' ‘ calcium sulphate, CaS04.2H0.H, 2. Sp, Cx,,
2,31-2,32, Gypsum is used as a dressing for
soils, for msking plaster of paris, ate.
-V.T, to treat with gypsum, as soil or water,

‘ Food Chemicals Codex let Edition: Calcium Sulfate (CaS0z4+2H20):

a fiae, white to slightly yellow-white, odor-
less. powder. It is slightly soluble in water,
but dissolvea in dilute hydrochloric acid

. solutions.

The Condensed Chemiecal Dictionary - Fifth Edition

Terra alba CaS04-2Hp0 Finely pulverized powdey

wade Lfrow gypsuin and used in Lhe manufacture of

paper, paints, avrtifical marble, and composition .
plastcics,

22 CaSO4°ZH20. A natural hydrated caicium
sulfate.

The National Formulary Thirteen Edition -~ Calcium sulfate occurs as a
: fine, white to slightly yellow - white, odorless
powder, '
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III. Occurrence, And Properties

. Gypesum, This material properly defined, is the natural mineral of calcium_
sulfate dihydrate, CaS04-2Hp0-sp gr, 2.31-2,33; Mohs hardness, 1.5-2. It is
widely and abundantly distributed in nature and oeccurs in an interesting variety
of fnrms, conditions, asscoriations, and colors,  In pure form,. pgypsum is snow-
white and occurs in stratified layers,-doubtkess of marine origin, Either be-
cange of varying coaditions at the time of pracipitation or through recrystalli-
zation, the mineral occurs in variocus conditions from hard, solid rock to frag-
"mantary and granular forme, In come depoecitec the rock occurs in eaeily friable
masses of coarsely crystalline beds, which are appropriately called "sugar rock.'
Many depoaits yield the massive mincral through the body of which oceur eryctalc

~ of selenite (see below), these deposits being described as selenitic gypsum, Most
deposits of gypsum oecur closely associated with either atrata or random occurrences
of thé mineral anhydrite, suggesting a question of the geological origin and the
possible transformation of ome form into the other after deposition.

. -

Gypsuwm is widely Jdistributed over the varth aud is comserclally available Ly
quantity in most industrial natioms, More than one-third of the states in the U.S.
have abundanlL rescurces, as reported in the Minerals Yearbuok,

The mineral occurs normally in horizontal strata or veins varying from 3 few

inches to many feet in thickness. Open-pit or strip mining is employed for

depogits near the surface; borh slope and shaft mines are common for deeper

deposits., The importance of the mineral gypsum as a' source of almost all com-
mercial farms of caleium sulfate 13 shown by the fact that in 1962 there were -
approxivately 68 gypsum plapte in the U,S8., distributed through 22 scates and
operating 16 underground mines, 54 open quarries, and & number of m;ne-quarry
combinations,

Gypsum dissolves in water to the maximum solubility of approximately 2.1 g/liter
at about 40°C and has the lower solubility of approximately 1.8 at 0°C and 1.9
in the range of 70-20°C. The concentratien varies erratically with traces of
electrolytes and variations in pH and, preferably, should be determined experi-
mentally for all systems other than pure water solutions,

Alabaster, This is massive, densely crystalline, softly textured form of prac-
.tieally pure gypsum, It is usually translucent and frequently rinted with beauti-
fully variegated colors due, probably, in some cases, to optical effects in the
¢crystalline mass and, in other cases, to traces of foreign materials. Several depesit
in Colorado supply practically all of the alabaster used in the U.S. These deposits
furnish the mineral in white and a variety of attractive color tints and blends. The
mineral is taken from the mines with care in moderate to large lumps.

Alabaster, being relatively soft yet dense and fine~textured, is easily worked by
the carving knife and the saw, and may be readily shaped by abrasive papers and
pollshed to a fine smooth finish, Much of the shaping and finishing of alabaster
is done while the stone is kept wet. Alabaster has been known and used for the
carving of eruses, urns, and other small vessels, and for the making of images.
statuary, and other art objects. Many ancient structures have been embellished by
columns, porticoes, and other decorative finishes of alabaster.

EY
[
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Selenike, It is a pure.form of gypsum crystallized in the monoclinic system
in the form of sheets or plates that show a perfect and sasy cleavage parallel
to the plane of cerystallization. Sheets or slabs of selenite occur 1n s12és
up to several feet in width and length, and these sheets, with characteristic
oblique corners, break down in parallelograms of similar proportions, Selenite
erystals up to several inches in thickness are completely transparent. Thin
sheets of selenite polarize light and are used in laboratory equipment for this
purpose. Selenite does not have the elastic return of mica and, vhen once dis-
torted, remains so. :

Satin Spar, This is:another form of pure crystalline gypsum and is known as
gypsum var, satin sgpar (not to be confused with calcite var, satin spar, CaCOj3).
The crystals are monoclinic 'and im the form of parallel . threads. A mass of
satin spar, therefore, resembles somewhat the common forms of asbestos and, in
many caseg, the threads can be picked or. raveled out of the mass, In the more
densely formed growths, satin spar 1s tranalucent and lends itself readily to
fabrication and polishing into trinkets and small art objects, Satin spar is
formed in seams, sutures, and faults in or near gypswn deposits by the precipita-
tion from, or the evaporation of, ground water carrying the mineral in solution.
it is, accordingly. semetimes called secondary gypsum. Formations of satin spar
are frequently observed in abandoned wines and in the joints of masonry through
which gypsiferous water reaches the open air.

Anhydrite. The natural mineral form of anhydrous caleium sulfate is known as
anhydrite; it has a sp gr of approximately 2,8-2.9, and a Mohs hardness of

3.3.5. It is usually densaely masaive and frequently shows light tints af enler

as blue, pink, atc. Anhydrite has the same solubility in water as gypsum but does
nnt veact rapidly to form hydrates. It is, accordingly, less valuable as a raw
material when this property is desired, It can be used as a sulfate source for
ammonium sulfatae, '

Cypsite. This is an earthy deposit at or near tha surface of tha ground and con-
slsts of finely crystalline gypsum mixed with loams, clays, sands, and humus; it
ranges from 60 to more than 907 gypsum,., Thase daposite ara formad by the mova-
ment of ground water carrying gypsum in solution and the deposit of the mineral

by evapoxatien at the surface, or ac windblown "lococso" frem disintegrating rock
deposits, Surface beds or quarries of gypsite, chiefly in the southwestern states,
have been worked in the production of plaater, structural tilea, etc, in the build-
ing industry but, in general, are at present of little commercial importance,

Gypsum Sands, Enormous deposits of practically pure gypsum in the form of fine,
white sands occur at various pojuty ifu Arlsana, New Mexico, and Texas., These
sands, covering many thousands of acres in some deposits, appear as drifts and
dugtes aud are doubtless Lhe result of evapuralion of gypsum-beuring walter rising
to the surface of the earth through seepage springs or by uniform movement over
wilde aresas of land,. This 1s a natural result of the normal arid conditien of the
atmosphere in these regions. Practically without exception these deposits are
contaminated with sodium sulfate to such an excent that cthey are valueless for
structural of hydraulic purposes.(3)}
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Uses

Gypsum, as such, has only a few major uses but these are important. In the
manufacture of portland cement gypsum is a necessary ingredient and is used to
lengthen the time of setting of various cements and mortars to allow. for de-
positing and placing in forms, The 'raw" gypsum is moved to the cement plants,
usually in open cars, in the form of rock crushed to about 1.5 in. and finer.
Automatic machines charge the crushed gypsum into the flow of cooled clinker
in the amount of 3-5% as the mixture pgoes to the grinding mills, '

In some foreign countries (as Germany), gypsum has been useqd 2s a source of lime,
Ca0, in the manufacture of nortland cement. This involves the complete decomposi-
tion of the gypsum at the temperature of the cement kiln and then recovery of
sulfur trzcxzde, S03, as a by=-product.

An important large-scale use of gypsum is in the treatment of soils, particularly
those used for leguminous crops and in the culture of peanuts, For this use the

“gypsnm (AT necasionally anhydrite) 1a finely ground and is known as "land. plaster."

Benjamin Franklin is credited with the intreduction into the U.S. of this applica-
tion as the recsult of his observations in France, PFinely grownd gypsum, when miwved
with manures, acts to stabilize the volatile and dissolved nitrogenous compounds,
thus prevanting thaeir loss by volatilization and leaching. A major use in arid
climates is neutralization of '"black alkali" soil by reaction with the alkali car~
bonatee that cause this condition. _

Aa a atable, nontoxiec, tastelean, odorlesac, nomabracive, practically chemically
igert powder, known as terra alba, gypsum is used in paints, pharmaceuticals, paper
filling, insecticide dusts, yeast manufacture, waoter treatment, and many other in-
dustries, In brewing, it may be added to the water to lower the pH of the mash,

Some Recent Developments in the Use of Gypsum. Low-grade nickel ore is subjected
to sulfide smelting by the addition of coal and gypsum in & continuous rever-
beratory furnace operated at 1300°C, The ore\is crushed to 10 mm size,

Calcium sulfate and coke are heated in an electric furnace to give ecaleium carbide,
carbon dioxide, carbun mwnuxide, aud sulfuc, The propoction of anhydrite to coke
is 1.4:0,6.

Sulfuric acid is prepared by heating gypsum at 1200°C to produce sulfur trioxide.
The required temperature can be lewered ta 1000°C by the addition of quartz and the
velocity increased by the add;tlon of sodium chloride and mosit air. A yield of
99% 503 is reported.

Ammonium suliate is produced from calcium sulfate by reacting it with ammonia,
carbon dioxide, and water. Calcium carbonate is produced as a by-preduct.

Gypsumt is added to opal or transpdrent soda-lime or soda-potash-lime glasses
as a caloring agent, The combined sulfur is reduced by elemental silicon er
aluminum to produce colors varying from ivory to amber,

‘Porous polytetrafluorcethylene (Teflon) is made by mixing an aqueous dispersion

of the polymer with plaster of Paris, pouring thec mixture into a mold, and heating
it until the polymer fuses, The plaster of Paris is then dissolved out, leaving
a porous molded product,
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For proper gel formation of certain food products a source of calcium ions is
required. Calcium salts used for this purpose include caleium citrate, caleium
gluconate, calcium glycerophosphate, calcium hypophosphite, di- and tr1calc1um
phosphates, and calcium sulfate,

Water used in the brewing industry is often "corrected' to & uniform mineral salt
content thar corresponds to water known to give the most satisfactory final product,
A wide variety of salts ave used for this purpese, including mono- and diammonium
phosphate, calcium chloride, calcium hydroxide, calcium oxide, calcium dihydrogen
phosphate, calcium sulfate, magnesium sulfate, potassium aluminum sulfate, potassium
chloxide, potassium sulfate, sodium bisulfate and mono-, di«, and trisodium phosphate:
Some of these chemicals, in addition to standardizing the salt content, also control
the aczdzty, thus providing uniform conditions for yeast fermentatlon.
Three basic types of gypsum (calcium sulfate) derivatives provide the dental industry
with the basis for a variety of useful materials, The versatility and usefulness of
- gypsum depend upon the ease, character, and reversibility with which the water of
crystallization, and the attendant crystal form. can be altered. Fundamentally,
a partial dehydration from the dihydrate form, CaSO4- 2H20 to the hemihydrate form,
Ca$04-0,.5H30. of calejum sulfate is achieved by heating. The mode of applying the
heat, and the conditions under which the partial dehydration occurs, alter the phy-
sxcal characteristics of the resulting crystal and provide the three basic types of
gypsum derivatives (plaster; Hydrocal (United States Gypsum Co.)}; Densite (Certain-
Teed Products .Corp.); .and low-consistency hydrocal)., In use, the powdered calcium
sulfate hemihydrate, CaS04.0,5H20, which has been formulated into a useful product,
is mixed with a prescribed quantity of water ta form a alurry. The partially de-
hydrated calcium sulfate, CaS504¢0.5H50, will recombine with the mixing water, and
rearystallize, ro again form the dibydrate of caleium sulfate, CaS50,.2H,0, The
solution of the hemihydrate, followed by the reerystallization of the dihydrate, re-
sults in a syrystailine growth which solidifies the entire mix into a structurally
strong and useful nass,

Thé natural or unmodified hardening time for plaster of Paris is in the range of
$-120 min, However, this antire family of materials ia subjcet to conscideorable
modifications to adapt them for a variety of useful dental materials.

Many of the newer therapeutic agents are of extremely high potency, thereby re~
quiring only fractions of a milligram per dose.” In such cases, the tablet consists
mainly of inert filler providing bullkk so that a tablet of suitable size for ease of
handling by the wanufacturer, phagwaclst, asd pgatleut can be wanufactuged. These
fillers or excipients may be lactose, mannitol, sucrose, calciunm sulfate, calcium
plivsplisie, or micrucerysialline cellulose. In addition, olher agents suel as binders
(tragacanth, acacia, starch paste, methylcellulose, ete), disintegranta {(corn starch,
alginic acid, microcrystalline cellulose), and lubricants (stearic acid, magnesium
stearate, calcium stearate, Carbowax and talcum) are usually added to the tablet
formulacion.

Production of phosphoric acid by the wet process invelves the steps of (1) dis-
solving phosphate rock in sulfuric aeid, (2) halding the acidulate slurry until

the calcium sulfate crystals grow to adequate size, (3) separating the acid and
caleium sulfate by filtration, and (4) cencentrating the acid teo the desired level,
The reaction for the process uged most extensively 1s as follows:

C4]OF2(204)6 + 10 H2S04 + 20 H2O w3y 6 H3PO, + 10 €aS04.2 HyO + 2 HF
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- The Natilonal Formularyl- Thirteenth Editjon
V. Specifications For Food Grade Material

‘Calciuw Sulfate is anhydrous or contains two molecules of water of hvdra-
tion. When dried at 250° to constant weight, it contains not less than
99.0 percent and not more than 101.0 percent of CaSQy.

Description - Calcium Sulfate occurs as a fine, white to slightly yellow-
white, odorless powder. '

Solubility - Caleium Sulfate dissolves in diluted hydrochlorie acid. It

is slightly soluble in water. o

Identificaticn - Dissolve about 200 mg. of Calefum Sulfate by warming in

a mixture of 4 ml. of diluted hydrochloric acid and 16 wml: of water. This
solution responds to the tests for Calmfm, and for Sulfate.

Loss on Drying - Dry Calcium Sulfate at 250° to constant weight: the
- anhydrous form loses not movre rhan 1.5 percent of its waeight; the dihydrate
loses not lesa than 19 percent and not more than 23 percent of its wedlght.
Carbonate = Mix 1 g. nf Calecium Sulfate with 5 ml. of water, and add a few
drops of diluted hydrochloric acid: no effervescence occurs when the acid -
is added. .o : .

Iron - Dissolve 200 mg. of Calcium Sulfate and about 50 mg. of ammonium
persitlfate in 10 ml. of diluted hydrochlorie deld, dilute to 50 ml. with
water, and mix. To thls solution add 3 ml. of ammonium thiocyanate T.S.,

and mix thoroughly: the color obtained is no darker than that pruvduced

in 50 ml. of a solution containing 140 meg. of ferrous ammonium sulfate
(equivalent to 20 meg. of Fe) when treated in the sawme wanner (100 parts

per million of Fe). . '

Hoavy wmetalc - Mix 2 g, of Calcium 3ulfate wilh 20 ml. of water, add 25 wml.
of dilured hydrochleric acid, and heat to boiling to dissolve the sample.
Cool, and add stryouger ammonla water to a pH of 7. Filrer, avaporate to

a volume of about 25 ml., and refilter if necessary to obtain a clear
oolution: the heavy wmelals limit for Caleium Sulfate is 10 parts per
millien. ‘ '

Assay — Dissclve about 300 mg. of Calcium Sulfate, previously dried at

2509 to constant welght and accurately veighed, in 100 wl. of water and

4 ml. ol diluted hydrochloric acid. While stirring, preferably with a mag-
netic stirrer, titrate as follows: add about 30 ml. of 0,05M disodium ethyl-
enediaminetecraacetate from a HU~ml. buret, then add 15 ml. of sodium hydroxide
T.5. and 300 mg. of hydroxy mnaphthol blue, and continue the titration te a blue
endpoint. Each ml. ot 0.05 M disodium ethylenedlaminetetraacetate is equiva-
lent to 6.807 mg. of CaS0y . o

Packaging and storage - Preserve Calcium Sulfate in well-closed containers.
Labeling - The label should indicate whether the Calcium Sulfate is anhydrous
ar the dihydrate.

Food Chemicals Codex - First Edition
Specifications For Food Grade Material cont'd

. CaS04.2Ha0 Calcium Sulfate

Description -~ A fine, white to slightly yallow-~whire, odorless powder, Ix
is slightly soluble in water, but dissolves in dilute hydrochloric acid
solutions. : .

Identification -~ Dissolve about 200 mg. by varming with a mixture of 4 ml.
of diluted hydrochlaric acid T.5. and 16 wl, of waler. A whiie precipitate
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forms when 5 ml. of ammonium oxslate T.S., 1s added to 10 ml. of the solu-
tian. TUpan the addition of barium chloride T.S. to the :remaining 10 ml.,
a white precipitate farms which 1z ingoluble in hydrochlnric and nitr:c
-aeidsa.

Specifications - Assay. Not less than 99 percent and not more than the
equivalent of F 105 percent of CaS04.2H30. ’ o

Limits of Impurities - Arsenic (as As). Not more than 3 parts per million
(0.0003 percent). .

Fluoride. Not more than 30 parts per million (0.003 percent).

Heavy Heavy Metala (a3 Tb). Not more thamn 10 parts per million (0.001 percent).
Selenium. Not more than 30 parts per million (0.003 percént). _

TESTS : ‘

Assay. Dissulve about 350 mg., accurately weighed, in 100 ml. of water

and 4 wl. of diluted hydrochloric acid T.S. While stirring, preferably with
.4 magnetic stirrer, add about 30 ml. of 0.05 M di-sodium ethylenediaminetet~
raacetate from a 50-ml. buret, then add 15 ml. of sodium hydroxide T.S5. and
300 mg. of hydroxy naphrhol blue indicator, and contimnse the titration to

a blue end-point. Each ml. of 0.05 M desodium ehtylenediaminetetraacetate
1s equivalent to 8.609 mg. of Cablg.2H,0.

Arsenic. Mix 1 gram with 10 ml. of water. add 12 ml. of diluted hydro-
chloric acid T.5., and heat to hoiling to dissolve the sample. Cool, filter,
and dilute the filtrate to 35 ml. with water. This solution meets the re-
quirements of the Arsenic Test. :

Fluoride. Weigh accurately 1.67 gramg, and proceed as directed in the
Fluoride Limit Test.

Heagz metals. Mix 2 ‘grams with 20 ml, of water, add 25 ml. of dilutad
hydrochloric acid T.S., and heat to boiling to dissolve the sample., Cool,
and add ammonium hydroxide to a pB of 7, Fillter, evaporate to a3 volume of
about 25 ml., and refilter if necessary to obtain a clear solution. This
gsolution meets the requirements of the Heavy Metala Test, using 20 mcg, of
lead ion (Pb) in the control (Solution A).

Selenium. A solution of 2 grams in 40 ml. of dilute hydrochloriec acid

(1 in 2) meets the requirements of the Seleaium Limit Test.

Packaping and storage. Store in well-closed containers.

Functional use in foods. Nutrient supplement; yeast food dough condi~
tioner; firming agent. '
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Typical -Analysis

The procass for converting wet Caleium Sulfate cake to Food Grade CaS0,.2Hp0

is simply one of drying.

the typical analyoic ic ac followas

Déscription
PH
Iron

Heavy Metals

‘Fluoride

Selenium
Assay

Loss on Drying
Identificatioﬁ
Arsenic
Carbonate

Solubility

*L.ess than

White to off white powder
4.5 @ 20°¢
15.3 ppm
# LT 10 ppm.
0.15 ppﬁ
Nég.
99,817
15.7%
Passes Test
* LT.3 PPO
Neg.

Passes Test

FAX NO. 317 234 0428 P. 19
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The wet cake contalns 24-29% free water. When dried,
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November 20, 1974

' LEACHING STUDIES. ON CALCIUM SULFATE

A leaching study was performed on both the wet calcium sulfare as 1t now
is, and on repulped caleinm sulfate, whieh will be representarive af the caleium
sulfate atter March L, l9Y/5, at which time the calelum sulfate will be filtered
then repulped in water and apain filcered. Test design and results follow-

Test Design

. : ' : \ .
Tap water was run through an IWT ion exchanger research model II available
from Campball Industrial Sales, P.0. Box 629, Carmel, Indiana. The deionizer
fed a four spigot manifold with flow contxol valves at each spigot.

50 grams each of wet calcium sulfate cake, repulped calcium sulfate caké,_
_ and a control of local soil, were placed in separate Whatman Cellulose Extraction
o~ Thimbles ~ single thieckness - 33 x 94 mm. An empty thimble was used in the
fourth unit as-a blank. '

. The deionized water was dripped into the thimbles at a rate of 200 ml/hour
and collected for chemical analysis. Three 200 ml., extractions were collected
for each sample. All cation results are by atomic ab3orption. The aliquot used
was first concentrated by four, then acidified with HCl and analyzed. All other
test procedures are explained with the data.. All data is expressed -~ as is -
in the 200 ml. segment collected. All extractions done at ambient temperaiures,

approximately 72°F,

drain

" | I
e 8] @ 4
| | o

>

c;cunnac_J

' &— Soxhlet Extractors

e .

ﬁl@ >
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Abbreviations:

LT = Less 'Ihan,

JLI3ppm LTippm LT3ppm

I I IIT v
Wet Calcium Repuiped Calcium - Deiocnized
Sulfate Cake Sulfate Cake Elkhart Soil Water Used
Tegt 1st 2ad Ird 1st 2nd 3rd 1st 2nd Ird 1st 2nd
Calcium ppm 625 585 575 683 330 284 150 2,0 2,1 1.4 . .23
Maenesium ppm | 1.4 .08 - 025 .065 .05 LT .02 {11.2 1.0 A .22 .04
Sulfate ppmtl) 1504 1455 - 1306 961 536 662 20 10 L2 10 neg neg
1rrn_ppm L LT .05 LZ.05 o2 LE,05 LT .05 3.7 2.2 1.0 LY,05 LE.0%
[ L1t .0 .10 .12 .10 .07 .15 .11 .06 .1 .1
Zinc ppm .10 .01 .02 .11 02 01 .06 . 04 .01 .02 .003
Chromivm: ppm LT,025  LT,025 LT,025 | [LT.025 LE,.025 LT,025 1T,0:5 LI.025 LT.025 LT, 025 LI,023
Aluminum ppm LT.05 LT,.05 " LT.05 LT.03 LT.05 LT.05 1.2 .09 .25 A1 LT, 03
Silica ppm 1.5 o5 .5 .9 .8 1.0 5,1 4.0 4.1 3 2.1
Solium 6.4 0,6 A3 4.5 .8 42 22 4.4 0.4 1,2 - 40
Hangenese ppm | €.9 . - LT.0I5 LT.025 .05 .04 LT.025 42 .11 .05 LT.025 _ LT.025
Malybdenum ppr (LT,05 LE.05 LT.05 ° LT.JS LT.0S LT, 05 LT, 05 LT.05 L2.05 LY,05 LT.03
Potassium ppm 2.7 .27 .12 1,7 24 .05 2.4 1.2 .51 .12 .023
Chloride(4) LT10 LT 10 LT 10 LT 10 LT 10~ IT 10 LE 10 LT 10 ©~ LT 10 neg neg
Total Dissalved ) . '
Solids(3ppm 1625 1983 1769 1253 889 907 125 L0 42 0 0
nil at 25°C 3,30 4.7 4,87 3.31 4,54 5,00 €.42 6.7 6.62 4.60 4,60
Total Acidity{*] 10 mlL 10 m_ -10 ml 10 ml 10 ml 10 ml 6 ml 10 ml 9 ml 10 ml 10 ml
Normal WaOl 100 sl 100 ml 100 m1. | |100 ml 100 ml 100. m1 100 ml 100 ml 100 ol || I00 ml 100 ml
Color 0,D, (2) 05 .05 .05 .03 .05 .05 2,30 0,65 0.45 - -
¢’ Yic Acid ' - - - . -
Coucent LT.01% LT, 0\% LY. 01% I.T.017, LT.01% LT,.Q01% LT, 01% LT, 01% LT, 01% || LT, 017 1.X.01%
Heavy Metall®) | LE3ppm LTppm LT3ppm T3pam LT3ppm LI3ppm 1.T3ppm LT3ppm
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~ ANALYTICAL PROCEDURES

Sulfate

50 mls, sample + 1 g. BaClp. Filter through a weighed crueible with
asbestos mgt. Rinse with methyl alcohol, dry at 105”C for 2 hours.

Record welght eain as BaS0y.

(mg- BaS0,) x 0.412 = wt. S0, 50 mls. in mgs.
wt. S04 in 50 mls. x 20 = ppm'so4 o .

Chloride

c—

(Volbard Method) Standard Methods for the Examination of Water,
Sewarage and Tndustrial Wastes, Tenth Edition.

page 39.

Total Dissolved Solids

As above pg. 178 - Total Residue
Total Acidity |
As above pg. 34

Color

Direct spectrophotometer reading at 420 mm vs. blank.

Lumecron used, 19 wu counded curvette,

Heavy Metals - U.S.P. XIII

P.

23





